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Abstract. -Recent measurements of the thermal conductivity of the cerium Kondo compound CePtzSiz are reported. A third-order perturbation calculation is performed using the effective resonant scattering Hamiltonian to account for the thermal conductivity of cerium Kondo compounds.
The magnetic susceptibility, the electrical resistivity at normal [I] or high pressure [2] and the specific heat [I, 21 of the ternary cerium compound CePtzSiz have been recently measured and these properties are characteristic of a cerium Kondo lattice compound. The decrease of the specific heat and electrical resistivity with decreasing temperature is interpreted in terms of a smooth transition towards a coherent Kondo regime at very low temperature [2, 31. The magnetic and transport properties of cerium Kondo compounds have been extensively studied in recent years and they have been theoretically analysed in the framework of the effective exchange Hamilt& nian which describes the large resonant scattering due to the Kondo effect of cerium and takes into account the crystalline field effect [4, 51.
In the present paper, we report recent experimental measurements of the thermal conductivity K of a polycristalline sample of CePt2Si2 in the temperature range from 1.5 to 170 K. As shown in figure 1, K increases rapidly from 5 x W/cm.K at 1.5 K to 4.3 x ~O -~W / C~. K at 170 K with a weak inflexion around 50 K. Large deviations from the Sommerfeld value are experimentally observed for the Lorenz number. These experimental results are similar to those previously observed in other cerium compounds such as CeAl2 or CeCuzSiz, as shown in figure 1. Then, we present a third-order perturbation calculation of the thermal conductivity of cerium Kondo compounds in the framework of the effective resonant and theoretical curves (dashed lines) for CeA12 (curves (I)), CeCu2Si2((2)) and CePt2Si2((3)). The thtwretical curves are computed with Jll = -0.1 eV, n (EF) = 2.2 stateslev. at., D = 850 K, Vkf= 0.07 eV. Then, for CeA12, we take a cubic crystalline field with a r7 ground state and a splitting A = 100 K, V= -0.24 eV and m = 2.7. For CeCu2Si2, we take three doublets at energies 0, 140 and 360 K (Ref. [14] ), V= -0.24 eV and m = 3.3. For CePt2Si2, we take three doublets at energies 0, 70 and 200 K (Ref.
[15]), V = -0.60 eV and m = 3.9. thermal conductivity K is given here by:
scattering Hamiltonian given by [4, 51: where the relaxation time r (~k ) of a conduction electron of energy Ek scattered by a cerium atom is given
. > m is the mass of the electron, Ic its wave number, vo the Thus, we find theoretically a general increase of the thermal conductivity versus temperature, with an almost linear behaviour at low and high temperatures.
We obtain also, at intermediate temperatures, i.e. for kBT of the order of the crystalline field splitting, either an inflexion, as experimentally observed in CePtzSiz or CeAl2 or even a curve showing a maximum followed by a minimum, as in CeCuzSiz. The inflexion is more pronounced for a larger ( J l l n (EF)( value, where J11 is the exchange integral corresponding to the ground state and n (&) the density of states of the conduction band at the Fermi level. In particular, for a small IJlln (EF)I value corresponding to a small Kondo temperature or a very large V value, the thermal conductivity has almost a linear behaviour throughout.
Let us now try to account for the experimental curves of the thermal conductivity of cerium compounds, as for example the curves of CePtzSiz, CeA12 The previous interpretation of the thermal conductivity K of cerium compounds such as CeCuzSia 181, CeBs [9] or CeCus [lo] assumes a very large phonon contribution, which is almost equal to the total value of K between roughly 5 and 100 K, and a very small electronic contribution; it results that the electronic Lorenz ratio is of the order of 1 and that the very large values experimentally observed for the Lorenz number are due in this model to the very large phonon conduction.
On the contrary, we remark that both the thermal and electrical resistivities of cerium compounds are much larger than those of the equivalent non magnetic lanthanum compounds, up to at least 100 K. Moreover, in the case of ternary Ce,Lal-,Cu6 Kondo alloys, both the thermal [ l l ] and electrical [12] resistivities increase with cerium concentration. This suggests that the extra contribution to the thermal resistivity of cerium alloys has mainly a magnetic Kondo origin, as previously established for the electrical resistivity [5] and the thermoelectric power 1131.
Thus, we try to fit in figure 1 the thermal conductivity of cerium compounds by applying directly the formula (4). We have used values of the parameters typical for cerium compounds and we have chosen the effective mass m by matching the theoretical and experimental values at 100 K. We see a very good agreement for CePtzSi2 and CeA12. The observed deviation for CeCuzSiz above 100 K is probably related to the neglect of electron-phonon scattering.
In conclusion, we have presented experimental data and a reasonable interpretation of the thermal conductivity of CePt2Si2 on the basis of only an electronic Kondo contribution.
